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XXIX,-On the Action of Baryta upon Suberic and Azelaic Acids. 
By R. S. DALE, Student in the Laboratory of Owens College, 
Manc hes t er . 
ACCORDING to Riche', the higher acids of the series C,H,,-,O,, 
decompose, on distillation with caustic baryta, into hydrocarbons 
of the formula GnHln+, and carbonic acid, via. :- 
Suberic acid GsH U4 = 2C0, + GGH14. 
Sebacic acid GloH,,04 = 2420, + C8Hl8. 
I n  this way Riche prepared from suberic acid, a hydrocarbon, for 
which he gives the formula C,H14 and boiling point 76" C, and 
from sebacic acid, a hydrocarbon G8H18 boiling at 125' C. These 
hydrocarbons appeared to be isomeric, but not identical with, those 
obtained from coal tar and American petroleum, their boiling points 
being much higher, and their odours being, according to Riche, 
strongly aromatic. Arppe-f has, however, lately shown that the 
acids above-mentioned had not been previously obtained in a pure 
state ; that the substances supposed to be the pure acids were mix- 
tures of different homologous bodies; and that the so-called 
suberic acid is a mixture of two well crystallisable acids, one 
having the composition G8Hl4Q4, for which he retains the name 
suber ic  acid, and another having the composition G,Hl,Q4, to 
which he gives the name azelaic acid. From this investigation 
it would appear that the hydrocarbons obtained by Riche cannot 
be definite compounds, but must consist of mixtures of homo- 
logous hydrides : hence, the subject required fresh investigation, 
and I undertook to repeat Arppe's experiments, commencing 
with the acids from which the best known of the hydrocarbons, 
viz., the hydrides of hexyl and heptyl, can be obtained. 
The method described by Arppe;  was strictly adhered to, and 
the results obtained agreed in all particulars with his. 
Castor-oil was heated with nitric acid of sp. gr. of 1.2, as long 
as any action continued. The solid product was boiled in a large 
quantity of water, the oil separated, and the mixed acids allowed 
to crystallise. The crystals were next washed with water, twice 
w 
* Comptes renduq t. 49, 304 ; Ann. Ch. Pharm. cxv, 111. 
9 Ann. Ch. Pharm. CXY, 143. $ Ann. Ch, Phstrm. cxx, 288 j cxlsiv, 86. 
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recrystallised, and dried at 100°C. The powder thus obtained was 
repeatedly digested in the cold with ether, azelaic acid being much 
more soluble in this menstruum than suberic acid. On filtering the 
solution, and distilling off the ether, the residue was found to give 
pure crystals of azelaic acid, when rapidly crystallised from water, 
After repeated treatment with ether, the crude acid ceased to yield 
crystals of azelaic acid, a white powder being deposited, consisting 
of a mixture of suheric and azelaic acids. On continuing the 
treatment with ether for a still longer time, the residue yielded 
small quantities of needle-shaped crystals of pure suberic acid. 
The portion of the crude acid left in the flask now consisted of 
pure suberic acid, which was obtained in crystals when the mass 
was dissolved in water. According to this method, 2+ kilos. of 
castor oil yielded about 90 grms. of suberic acid, and 75 grms. 
of azelaic acid. 
Suberic Acid. 
This acid crystallises in long white needles, melting at 140"C., 
and solidifying at 138.5" C. The following analytical results were 
obtained :- 
I, 0-5080 grm. substance (dried at  IOOOC.), burnt with oxide 
of copper, gave 1.0278 grm. carbonic acid, and 0.3872 
grm. water. 
11. 0,3420 grm. gave 0.6921 grm. carbonic acid, and 0.2625 
grm. water. 
Calculated. Found. 
I. 11. 
h \ 
C, r96 55-17 55.17 55.18 
8.05 8.47 852 
O4 64 36-88 - - HI4 14 
- -- 
174 100*00 
The silver-salt of this acid retains water for some time at 100°C. ; 
it can, however, all be driven off by continued drying at this tem- 
perature. 
I. 0.2703 grm. of silver-salt yielded 0*1500 grm. silver. 
11. 0-3648 ,, ,> ,> 0-2015 ,> ,> 
111. 0.6964 ,, 9 ,  ,, 0.3847 ,> 91 
Calculated. Found. 
C8H,,04,2Aq. = 55.67 per cent. Aq. 
I. I J. 111. 
55-49 55.23 55.24 
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Action of Caustic Bary ta  on Xuberic Acid. 
According to Riche, when suberic acid is heated with excess of 
caustic baryta, the above mentioned reaction occurs a t  80°C. I did 
not find this statement to be correct, as suberic acid heated either 
with anhydrous and hydrated baryta, remained unaltered until the 
temperature rose nearly to a dull red heat. The mass then swells 
up, and aromatic vapours are given off, which condense into an oily 
liquid. The best yield was obtained by mixing crystallised suberic 
acid with dry caustic baryta in excess, adding enough water to 
form a paste solidifying on cooling, and heating the powdered 
mixture very slowly in an iron retort, over a gas flame. Water 
first comes over, and when the temperature has riscn nearly to a 
red heat, thick white vapours appear, which condense into an oily 
aromatic liquid, floating on the surface of the water. This liquid 
consists of a mixture of several bodies ; the greater portion, how- 
ever, is unacted upon by a mixture of nitric and' sulphuric acids. 
On the addition of this acid mixture, copious red fumes are 
evolved, and the liquid becomes strongly heated. The oil remained 
in  contact with the acids several days; it was then distilled off, 
washed with water, and dried over caustic potash. Rectified over 
sodium, the greater part of the liquid distilled between 69.5" and 
70oC, the thermometer rising at last to 75". The portion boiling 
betmen 695"  and roo, when rectified again over sodium, boiled 
constantly at  69.5' under a pressure of 757.7 mm. The specific 
gravity of this liquid was found to be 0.661'1 at 17.5' compared 
with water at  the same temperature. It is acoloudess liquid with 
a faint smell, closely resembling that of the hydride of hexyl from 
cannel-oil and petroleum. I t s  composition is shown to be e61J,4 
by the following analyses :- 
I. 0.2056 grm., burnt with oxide of copper, gave 0.6282 grm. 
11. 0.1497 grm. gave 0.4590 grm. carbonic acid, and 0.2244 
carbonic acid, and 0.2992 grm. water. 
grrn. water. 
Calculated. Found. 
I. 11. 
/ Ir 
C6 72 88.72 83.33 83.63 
16.28 16.17 16-63 
86 1.00~00 99*50 100.26 
-- -- H,, 14 - 
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Azelaic Acid 
crystallises in large thin pearl-white scales, melts a t  106OC. and 
solidifies at 104" to a crystalline mass. 
I. 0.5172 grm. substance (dried at 100°C.) gave 1.0949 grm. 
carbonic acid, and 0.4012 grm. water. 
Calculated. Found. 
h 
Gg '108 5 7 . 4 2  5 7* 70 
8.51 8.61 
8, 64 34.05 I 
- -- 
188 100~00 
The silver-salt of this acid also retains water for a long time, 
hut it may all be got rid of at 100°C. by continued drying. 
I. 0-7758 grm. silver-salt gave 0.4146 gnn. silver. 
TI. 0,5366 grm. ,, ,, 0,2865 grm. ,, 
Calculated for the Formula. Found. 
I. 11. 
GgH,,8,2Ag 53.73 p. c. Ag 53-44 53.45 
Action of Caustic Baryta on Axelaic Acid. 
The process used for azelaic acid was the same as in the case of 
suberic acid. The decomposition again took place just below a dull 
red heat. The oily liquid vhich distilled over was treated with a 
mixture of concentrated sulphuric and nitric acids as before. A 
strong action ensued, with the formation of small quantities of uitro- 
compounds, which were subsequently proved to contain neither 
nitro-toluol nor nitro-benzol. The quantity of these was, however, 
not sufficient to admit of further investigation. 
The unattacked liquid was separated from the mixed acids, 
washed with water, dried over potash, and distilled over sodium. 
It began to boil at 95°C. ; the temperature quickly rose to 973 
and nearly the whole came over between that temperature and 
100". The portion boiling between 97" and 100" came over on 
redistillation almost entirely between 98"-99'. The specific 
gravity of this liquid was found to be 0.6851 at 17*5", and the 
following analyses show it to have the formu12 C7Hl6. 
VOL. XVII. X 
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I. 0.1640 grm. gave 05027 grm. carbonic acid and 0-2360 grrn. 
11. 0.1662 grm. gave 0.5120 grm. carbonic acid and 0-2420 grm. 
water. 
water. 
Calculated. Found. 
I. TI. 
C7 84 83.60 81-02 
15.99 16.18 
100 99.59 100.20 
-- -- H,, 16 -- 
From the above experiments it appears that  the hydride 
obtained by RicEe from his suberic acid, consisted of a mixture 
of hydride of hexyl with such a quantity of hydride of heptyl, as 
considerably to raise the boiling point, without materially altering 
the per-centage composition, whilst t,he formation of nitro-corn- 
pounds proves that the decomposition is not so simple as is 
expressed by his equation. 
The boiling points of the hydrides obtained from the pure acids 
agree exactly with those found by S c h o r l e m m e r  in the hydrides 
of cannel-coal. The specific gravities of the former hydrides 
are, however, much lower khan those of the latter, whilst the specific 
gravity of the hydride of hexyl from suberic acid agrees closely 
with that ofthe ,@ hydride of hexyl of Wanl i lyn  and E r l e n m e y e r .  
The yield of hydride does not amount to more than 3 per cent. of 
the weight of the acid employed, and I am at  present engaged in 
the preparation of large quailtities of the pure acids, with the 
intention of examining the derivatives of these hydrides. 
I n  conclusion, I beg to thank Prof. Roscoe and Mr. Schor-  
lernmer for the valuable aid they have given me in carrying out 
the above experiments. 
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